Breathing (?)

« Capillary control
* Drying (air movement and diffusion)
 Fresh air

NOT random air leakage in buildings

ﬁ Improving Indoor Air Quality

* Eliminate pollution sources
» Minimize unavoidable pollution sources
» Separate pollutants from occupants

* Ventilate:
— Exhaust known pollutants at their source

— Supply fresh (cleaner) air to dilute remaining
pollutants

ﬁ Air Exchange Ventilation

* Indoor air is exhausted from house
 Outdoor air is supplied to house
 Air exchange can occur

— Naturally

— Mechanically

— Or a combination of both

Natural Air Exchange

* Unreliable, due to:
— Dependency on outdoor conditions
(temperature, wind)
— Lack of occupant control (when, where, and
how much)

ﬁ Mechanical Air Exchange

* Reliable

¢ Occupant control of when, where, and how
much

» Outdoor air can be treated as it enters the
house (heat, cool, filter)

« Allows houses to be built tighter by
providing fresh air and controlling moisture
in winter




Air Exchange Strategies

¢ Exhaust fan only
« Supply fan only
¢ Exhaust and supply fans

Central Exhaust Fan
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Quiet Bath Exhaust Fans
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Return Duct Fresh Air
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Return Duct Fresh Air

» Needs proper control ( )
— Initiate vent-only fan cycles

* Needs motorized damper to limit vent
cycles in peak conditions

» HVAC equipment must be correctly sized!
— If oversized, large fan energy penalty

Heat or Energy Recovery System

Combustion Safety

» Natural Draft appliances are “open” and can allow
exhaust gases to enter home

+ Backdrafting can occur when a natural draft
appliance competes for air with other appliances,
fans, or leaky return ducts

Supply Return

LISy

Furnace

0
B




Sealed Combustion

s Exhaust

Gases
Heat Exchanger Combustion
Combustion Chamber- Air Inlet

:-:': Exterior
4 Wall

Return Air { =]

Minimizing Combustion

Radiant panels with lower supply
temperature requirements located
near end of primary circuit

Hydro-air System

¢ Provides heat and hot
¢ Hydronic heat or

e Sealed combustion
¢ Stainless tank

water

hydro-air

ﬁ System Sizing and Design

 Avoid “rule of thumb” sizing methods

 Calculate room-by-room heat loss and
heat gain using industry standard such as
Manual J

» Apportion distribution system according to
heating and cooling loads of each room

Quotes:

« “If an air conditioner runs for only five
minutes instead of 10 minutes, you lose 1
point on the EER scale.”

—John Proctor




» Provide HVAC contractor with plans and
specs that include:
— R-value of exterior building components
— Estimate of air leakage rate
— Window and door schedule
— Floor plans, elevations, cross sections
— House orientation
— Framing plans (for central air systems)

HVAC in the Attic

 Disadvantages
— Equipment & ducts in “outdoor” environment
— Increase total heat loss and gain

— Duct leaks cause air exchange between
house and attic

— Heating attic can lead to ice dams
— Difficult to access and service equipment

Bring the Ducts Inside

< Eliminate need to insulate / seal ducts
¢ Reduce length of duct runs

« 2x6 interior wall(s) to allow duct risers
— Stack framing, floor registers

Avoid attic ducts

— Pay attention to sealing

— Keep low to insulate over

Avoid using stud/joist cavity as duct

— ACCA says to avoid this technique

Hydronic Issues

» Zone Control — differing loads, overheating

« Outdoor reset — proper settings, sensor
location

Overheating — rooftop boilers, cold start,
proper sizing
Condensing controls

2-pipe fan coils without dampers — no
control

HOUSE AS A SYSTEM

Home Building Solutions Workshop

Duct Sealing

Ducts Inside

Why?
sTemperature
«Condensation
sLeakage




Ducts Inside

Why?
*Temperature
«Condensation
sLeakage

How?
«Design
*Dropped ceilings
«Soffits
sInterior walls
«Unvented crawls
«Conditioned attics

ﬁ ENERGY STAR Requirements

« All duct connections outside
thermal envelope must be sealed
with mastic

« Duct tape or foil tape is not
permitted

e Duct leakage must be measured

by an approved Performance
Tester

E‘ Why Seal Duct Leaks?

» Reduce heating system efficiency
* Increase air leakage

— 30-300% while blower is running
* Reduce comfort

— drafts

—unbalanced air delivery

« Promote combustion backdrafting

E’ ENERGY STAR Requirements

Standard:

» Maximum total leakage of 6% of
floor area (sq.ft.) at 50 Pascals

« Example: 2200 sq.ft. house
2200 x 0.06 = 132 CFM@50

ﬁ Worst duct leakage areas

» Swivel elbows

» Branch takeoffs from trunk ducts

* Other finger jointed connections

» Folded corners of boots and other fittings
Filter racks, other plenum connections

Sealing only the connections between duct
sections will result in a leaky system!

Missing pieces!







lice.

One-year-old falls into air duct

GROTON, Mass. (AP) — A baby boy slipped into a heating duct at his
home and disappeared, but was rescued unharm i i

Police received an emergency call at about 4:30 p.m. Monday from the
1-year-old boy’s mother, who said the child had slipped feet first into a
duct in the floor, police dispatcher Lee Jeddrey said.

“‘Somehow the child got in the air duct and got stuck,”” Jeddrey said.
““When the mother first called, she could see his head. But then she
couldn't see his head anymore.””

The mother had aiready tumned off the furnace by the time she phoned

police sai

The child was taken to a hospital in Ayer, where he was examined and
later released.
Jeddrey said rescue workers freed the child in about 10 minutes.

By David L. Chandler

GLOBE. ATATE.

What's duet tape good for? Just
sbost everything, it seems, from mak-
g Ropgap repis on brielcases and

upholstery or
Zoro Gravity 0000 oot
snd applisnces to
patching boles in the serd
Whaterer it is, f s broken
can probably fir it
Okay, what's duet tape
Taping dicts.
Aid that's straight from

men research lab,
ARer three months of rigorous com-
varian testing st the Lawrence Berke-
‘ey National Laboratary, & US Depart-
ment of Energy facility that spends
‘o8t of ita time {rying to develop things
fke fifuristic (usion-powered generat-
ZERO GRAVITY, Page C4
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Gontinued from Page C1

ing systemns, the team cancluded that
the ubiquitous, ultre-sticky gray
stuff we call duct tape fared worse
than everything else they tried when
it came to sealing ductwark in heat-
ing and air conditioning systeme.
“We tried a6 many different
kinds of duct sealants as we could
gel our hands on,” said Max Sher-

some people swear, be good for get-
ting 1id of warts (tey this at your
v isk; the folks at the lab haven't
tested this claim ye).

But as steong and sticky ae duct
tape s when you apply i, spparently
it's going to need u new name. Put it
on a duct, and it's going to erack,
split, and fall off before you can say
“jumping hesting bilis!™

And thats the issue, say the ear-

Duct tape has this one flaw

“Duct tape falled.
1t failed reliably,
and oftent quite

catastrophieally.”

MAX SHERMAN

Tn the Berkeley tests (which tor-
twred the tape with rapid heating
and cooling cyclea 10 produce accel-
erated aging) most of the duct tape
falled within days. Most of the joints
ended up spewing out at Jeast hulf as
‘much sir 88 they did before the Lape
was npplied.

Everything else the researchers
tried worked better: Clear tape. foil-
backed tape, mastic, and & newly-de-

veloped serosol sealsnt, el held up
under the tough testing. Only the|
duct tape fuiled.

The serosol sealant, developed at
the Berkeley lub, worked best of al
— and it may be the essiest Lo use.
Instead of laboriously tuping or|
painting the matertal over every|
0int, you simply squirt the spray|
through the duet systen; it setdes|
into the leaky places and seals them|

bt After g years of testing,
stll holding Lk

encrgy tab's find|

tape the toam Lested, there was onel
- which worked 1o better than th
others - that was deseribed as “nu-
clear grade”

Just what, exactly, is that being
used for?
On secand thonght, maybe we
dorit want to know.

> Zoro Gravity i an ocoasional ool
at the mot-so serious i of scinee.

Duct Sealing Essentials

Use Mastic

Use Mastic

Use mastic and mesh tape

— For larger gaps

Seal the inner duct material, not the vinyl wrap
No tapes (including butyl tape or “mastic tape”)




Requirement
*50% of all sockets
*ENERGY STAR labeled

L — 1

Sequence for Success

Linear CFL
«Ceiling “dish”
Garage *Wall sconce
Utility *Pendants

«Outdoor

eUnder cabinet Recessed

Requirement
*T-8or T-5

«Electronic ballasts

That's all,

folks




